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ABSTRACT

The secondary metabolite profile of fringed spider flower or purple cleome (Cleome rutidospermae DC.) has
not been widely explored. One of the secondary metabolites contained in purple cleome is flavonoids.
Flavonoids have antioxidant, antibacterial, antidiabetic activities. Objective: This study aims to qualitative
analysis of flavonoid, determine total flavonoid content, and antioxidant activity of ethanol extracts and
purified extracts. Method: Purple cleome leaf was extracted with 96% ethanol using maceration method for 5
days, followed by extract purification stage. Qualitative identification of flavonoids using Wilstater and
Taubeck methods. Identification of flavonoid compounds in the UV-Vis spectrum was based on the presence
of typical cinnamoyl and benzoyl bands, determination of flavonoid content using aluminum chloride
colorimetric method, and antioxidant activity test using DPPH method. Results: Qualitative identification of
ethanol extract and purified extract of purple cleome have positive result contained flavonoids using the
wilstater and taubeck tests. Identification of flavonoids with UV-Vis, the ethanol extract showed absorption of
flavone, substituted flavonol 3-OH, and free flavonol 3-OH, while the purified extract showed absorption of
flavone and free flavonol 3-OH. The ethanol extract and purified extract had total flavonoid content of
7.625+0.000 mg QE/g extract and 2.396+0.036 mg QE/g extract. Antioxidant activity results on ethanol
extracts and purified extracts obtained IC50 values of 128.249+0.070 ppm and 86.513+0.042 ppm.
Conclusions: The highest flavonoid content was found in the ethanol extract of purple cleome leaf. Flavonoid
types in ethanol and purified extracts of purple cleome leaf indicated flavone and flavonol types based on the
wavelengths of cinnamoyl and benzoyl. The strongest antioxidant category was found in the purified extract
of purple cleome.
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INTRODUCTION

Traditional medicine development need to adhere to strict standards in terms of quality,
safety, and efficacy. Therefore, the development of traditional medicine must be supported by
scientific data, one of which is by knowing the composition of the active substances in
effective medicinal ingredients. Natural medicinal ingredients contain secondary metabolite
compounds which efficacious as active substances, where these substances function to help
produce therapeutic effects (Pratiwi et al., 2022). In India, Ayurvedic practitioners have
utilized the compounds in the leaves, roots, and seeds of the purple cleome (Cleome
rutidospermae D.C.) plant have biological activities including antipyretic, diuretic, anti-
inflammatory, antibacterial, antidiabetic (Okoro et al., 2014), and antioxidant (Ghosh et al.,
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2019), epilepsy, paralysis, convulsions, pain, and skin diseases (Rajesh et al., 2012). It is
commonly found growing in the tropical and subtropical regions of Asia and Africa. Purple
cleome is known for its distinctive, spider-like flowers that bloom in shades of pink, purple,
and white (Rojas et al., 2022).

Flavonoids, phenols, tannins, alkaloids, steroids, saponins, and terpenoids are found in purple
cleome leaf (Ghosh et al., 2019). Flavonoid in purple cleome leaf indicates that it has
antioxidant properties. Flavonoids are included in the polyphenol group that have the
potential as antioxidant, anti-inflammatory, antihepatotoxic, antitumor, and antibacterial
activities (Rizgianingrum, 2020). Research on chemical compounds contained in purple
cleome leaf is limited, so that research on the composition of these compounds is needed to
help develop purple cleome leaf as traditional medicine. The objective of this research is to
determine the UV-Vis spectrum profile of flavonoid compounds, the total of flavonoid
compounds, and the antioxidant potential of the ethanol extract and purified extract of purple
cleome leaf. Therefore, this study was conducted as a first step to develop traditional
medicine by analyzing flavonoid levels and characterizing flavonoid types in ethanol and
purified extracts of purple cleome leaf as antioxidants.

METHOD
Sample collection

Purple cleome leaf used in this study were obtained from Karangdowo, Klaten, Central Java
and harvested in the afternoon.

Sample preparation

Samples of purple cleome leaf was determined at the Tawangmagu Traditional Health Service
Functional Implementation Unit (UPF Yankestrad Tawangmangu) by matching the
morphological characteristics of purple cleome plants. Purple cleome leaf was sorted and
washed, then the sample was dried for 72 hours in the oven at 50°C. The dried purple cleome
leaf were reduced in size and sieved on mesh no. 40.

Extraction

500 grams purple cleome leaf powder was macerated with 96% ethanol as much as 3.75 liters
for 3 days and stirred once every 24 hours. The maceration results were filtered, the residue of
the maceration results was added to 1.25 liters of 96% ethanol for remaceration for 2 days.
The filtrate from maceration and remaceration was combined and then concentrated to obtain
a thick extract using a rotary evaporator and waterbath at 50°C.

Extract purification

Ethanol extract purple cleome (EEPC) was purified by liquid-liquid extraction method. 25
grams of EEPC was added 250 mL of hot water, then the extract solution was added 250 mL
of n-hexane until two layers were formed, then the two layers were separated. The water
phase was partitioned with ethyl acetate as much as 250 mL and separation is carried out
between the ethyl acetate phase and water phases. The fractionation results are concentrated
to obtain a thick ethyl acetate fraction referred to as purified extract of purple cleome leaf
(PEPC).

Phytochemical screening of flavonoids
Wilstater test
A total of 0.1 gram of EEPC and PEPC were added with magnesium (Mg) powder and

3012



Indonesian Journal of Global Health Research, Vol 6 No 5, October 2024

concentrated HCI as much as 3-4 drops. The color change to red-orange in the extract
indicates positive flavonoid content (Pratiwi et al., 2022).

Taubeck test

A total of 0.1 gram of EEPC and PEPC was added to distilled water and then evaporated to
dryness with a waterbath, added with acetone, boric acid and oxalic acid. The mixture was
evaporated on a waterbath and added ether then observed at UV light 366 nm. The presence
of yellow fluorescence under UV light 366 nm indicates positive flavonoid content (Djamil
and Zaidan et al., 2016).

Flavonoid Characterization with UV-Vis Spectrophotometer

EEPC and PEPC were each weighed 0.005 g then dissolved using methanol p.a in a 5 mL
volumetric flask. Characterization was carried out by analyzing that solution using a UV-Vis
spectrophotometer at a wavelength of 220-400 nm. The analysis results indicated the presence
of the first bond (band I) in the range of 300-400 nm indicating the cinnamoyl system and the
second bond (band Il) 240-285 nm indicating the benzoyl system.

Quantitative Test of Flavonoid Content
Preparation of 1000 ppm standard solution

A total of 10.0 mg of quercetin standard was dissolved with ethanol p.a in a 10 mL volumetric
flask.

Preparation of 100 ppm intermediate solution

The parent standard solution was pipetted as much as 1 mL added to ethanol p.a in a 10 mL
volumetric flask to obtain a concentration of 100 ppm.

Preparation of blank solution

Pipetted 1 mL of 10% AIClIz solution and 5% acetic acid as much as 8 mL, and added ethanol
p.a to the limit mark of a 10 mL volumetric flask.

Determination of operating time

Intermediate solution was pipetted as much as 1 mL, added AIClz 10% as much as 1 mL and
5% acetic acid 8 mL. Measurement of operating time was carried out at the theoretical
wavelength of quercetin 415 nm by using UV-Vis spectrophotometer (Ipandi et al., 2016).

Determination of the maximum wavelength of quercetin

Intermediate solution was pipetted as much as 1 mL and reacted with 1 mL of 10% AICls and
8 mL of 5% acetic acid. Measurement of maximum wavelength was carried out at OT and
wavelength of 400-450 nm by using UV-Vis spectrophotometer.

Preparation of standard curve of quercetin

The concentration of the standard series was made 50, 70, 90, 110, and 130 ppm. Each
concentration of the standard series was pipetted as much as 1 mL, and added 1 mL of 10%
AIClz and 8 mL of 8% acetic acid, allowed to stand for 26 minutes. Determination of
absorbance of the standard curve was measured at a wavelength of 415 nm.

Determination of total flavonoid content
EEPC and PEPC as much as 160 mg was dissolved with ethanol p.a up to 10 mL in a
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volumetric flask. Each sample was pipetted 1 mL, added 10% AIClzas much as 1 mL and 5%
acetic acid 8 mL, allowed to stand for 26 minutes and then measured the absorbance of the
sample using UV-Vis spectrophotometry.

Antioxidant Activity Test
Preparation of blank solution

A total of 2 mL of 0.4 mM DPPH solution was added with ethanol p.a in a 10 mL volumetric
flask.

Measurement of maximum wavelength

A total of 1 ml of 0.4 mM DPPH solution was added with ethanol p.a in a 5 mL volumetric
flask. Incubated +30 minutes. Absorbance was measured at range wavelength of 400-800 nm
by using UV-Vis spectrophotometry. The results obtained will obtain the maximum
wavelength and absorbance value of 0.4 mM DPPH solution.

Measurement of operating time

Measurement of the operating time of the 2 ml each ascorbic acid, EEPC, and PEPC adding 2
mL of DPPH solution and measuring the absorbance at a wavelength of 516 nm by using UV-
Vis spectrophotometry.

Preparation and Measurement of Ascorbic acid, EEPC, and PEPC

Concentration of 2 ppm, 4 ppm, 6 ppm, 8 ppm and 10 ppm for ascorbic acid. Concentration of
100 ppm, 110 ppm, 120 ppm, 130 ppm and 140 ppm for EEPC. Concentrations of 60 ppm, 70
ppm, 80 ppm, 90 ppm and 100 ppm for PEPC. Each concentration series was pipetted as
much as 2 mL and added 2 mL of DPPH solution. The solution was incubated for 35 minutes,
then the absorbance was measured at a wavelength of 516 nm by using UV-Vis
spectrophotometry.

RESULTS

Phytochemical screening of flavonoids

Based on the results obtained in Table 1, it shows that EEPC and PEPC are positive for
flavonoid compounds. This is supported because of the color change in the sample after
adding the reagent.

Table 1.
Flavonoid phytochemical results
Sample - Test
Wilstater Taubeck
Quercetin + "
EEPC + +
PEPC + +

Characterization of flavonoids with UV-Vis Spectrophotometer

Spectrum UV-Vis spectrophotometer could be characterization the type of flavonoids in the
sample. Characterization based on the maximum absorption spectrum seen in the range of
220-400 nm.

3014



Indonesian Journal of Global Health Research, Vol 6 No 5, October 2024

Table 2.
Results of flavonoid spectrum
. Band Il . . .
Sample Band | (cinnamoyl) (benzoyl) flavonoid type interpretation (Feng et al., 2017)
Quercetin 372,3nm 255,5 nm free flavonol 3-OH
254,6 nm
336,7 nm 266.7 nm flavone
Ethanol extract 25461
EEPC ' i -
( ) 336,7 nm 266.7 nm substituted flavonol 3- OH
254,6 nm
369,9 nm 266.7 nm free flavonol 3-OH
Purified 323,2 nm 269,9 nm flavone
extract
(PEPC) 360,1 nm 269,9 nm free flavonol 3-OH

The spectrum of the EEPC showed the characteristics of flavone, substituted flavonol 3- OH,
and free flavonol 3-OH, while the spectrum of the PEPC showed the characteristics of flavone
and free flavonol 3-OH, this explanation could be seen in Table 2 and the flavonoid spectrum

of EEPC and PEPC could be seen in Figure 1.
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Figure 1. UV-Vis Spectra of Flavonoid Compounds

Description :
= — Quercetin
= Ethanol extract (EEPC)
s — Pyrified extract (PEPC)

Determination of total flavonoid content

Table 3 showed the two sample that have the highest flavonoid content is the EEPC.

Table 3.
The results of determining the flavonoid content of purple cleome leaves
Sample Total Flavonoid content (mg QE/q)
EEPC 7.623+0.002
PEPC 2.396+0.036
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Antioxidant activity test
The EEPC and PEPC showed free radical scavenging activity by DPPH at concentrations of
60 ppm to 140 ppm. The purified extract showed more free radical capture activity than the
ethanol extract. Vitamin C as a standard also showed significant radical scavenging potential
at 9 ppm concentration. The ICso values of each ethanol extract. purified extract. and vitamin
C can be seen in Table 4.

Table 4.
The Value of 1Csg Ascorbic acid, EEPC, and PEPC
Sample 1Cso (ppm)
Ascorbic acid 8.920+0.062
EEPC 128.249+0.070
PEPC , 86.513+0.042

DISCUSSION

Sample preparation

Determination of purple cleome leaves was carried out to ensure the plant accurately, so that
there was no research sampling error. The determination results showed the species is Cleome
rutidosperma DC. and the synonym is Sieruela rutidosperma (DC.) Roalson & J.C.Hall based
on No. TL/02/04/D/X1.5/16536.212/2023. Purple cleome leaf powder was extracted by
maceration method. The purpose of extraction is to withdraw the components of chemical
compounds present in the sample by using the appropriate solvent polarity ( Li & Sobantka,
2023), 96% ethanol solvent to attract chemical compounds with a wide range of polarity.
Maceration is a process of extract the sample powder without heating, so that it could protect
active components that are easily damaged by heat (Istigomah et al., 2023). Thick extracts
were obtained by evaporating the filtrate using a rotary evaporator and a water bath at 50°C.
Organoleptically, a thick extract with a distinctive odor and blackish green color was
obtained.

Based on polarity-based chemical separation, EEPC was purified through a liquid-liquid
extraction process with a separatory funnel. Immiscible solvents were used to separate
compounds according to their degree of polarity, so that the compound could be dissolved in a
solvent that matches its polarity. The extract was purified to prevent contaminants from
ballast substance components (impurities) that could interfere with the ability of active
ingredients to produce biological activity (Amalia et al., 2021). The two solvents used are
ethyl acetate and n-hexane. Ethyl acetate solvent attracts semi-polar substances such as
alkaloids. flavonoids. and saponins, while n-hexane solvent more effectively attracts non-
polar substances such as terpenoids and sterols (Pratiwi et al., 2022).

Flavonoid phytochemical screening

Phytochemical screening of flavonoids was carried out to see the presence of flavonoid
compounds in EEPC and PEPC. Quercetin is included in one of the flavonoid compounds, so
that quercetin was used as a positive control in identifying flavonoid compounds. The
flavonoid phytochemical results of EEPC and PEPC were positive using the Taubeck and
Wilstater tests shown in Table 1. The presence of flavonoids in purple cleome in accordance
with previous research (Akinsola et al., 2020). The addition of concentrated HCI makes
flavonoids hydrolyzed into their aglycones by hydrolyzing O-glycosyl. Red discoloration
could occur when flavonoids are reduced with magnesium powder and concentrated HCI
(Rizgianingrum et al., 2020). The addition of acetone, boric acid, and oxalic acid causes the
flavonoid complex to add a bathochromic shift, so that the sample fluoresces intensively
yellow at UV light 366 nm (Mahanani et al., 2021).
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Characterization of flavonoids with UV-Vis Spectrophotometer

The existence of flavonoid variations is due to the maximum absorption band area in each
extract is different. Based on the results of data analysis in Table 2. It was found that the
EEPC contains flavonoid type flavone, substituted flavonol 3-OH, and free flavonol 3-OH,
while the PEPC contains flavonoid type flavone and free flavonol 3-OH. Flavonoid type
flavone has a maximum absorption band area between 250-280 nm in band Il and 304-350 nm
in band | (Feng et al., 2017). Flavonoid type substituted flavonol 3-OH has a maximum
absorption band area between 250-280 nm in band Il and 328-357 nm in band I, while
flavonoid type free flavonol 3-OH has a maximum absorption band area between 250-280 nm
in band Il and 358-385 nm in band 1. Based on the analysis showed that this type of flavonoid
is presence in the leaves of a plant. Flavonoids of flavone, flavonol, and flavonone types are
scattered in the leaves of plants (Neldawati et al., 2013). The difference in spectrum results
between sample is the compounds in EEPC more polar than PEPC such as glycosides bound
to flavonoid molecules, this could be proven from the results of characterization with a UV-
VIS spectrophotometer which showed the type of substituted flavonol 3-OH.

Determination of flavonoid content

Determination of total flavonoid content of purple cleome leaf was carried out using
colorimetric method by forming a reaction between AICI3z with flavonoid groups to form a
complex between neighboring hydroxyl and ketone groups (Shraim et al., 2021). The use of
spectrophotometric methods based on the formation of aluminum complexes is one of the
most commonly applied procedures for the determination of the total content of flavonoids in
samples of medicinal plants (Utami et al., 2024). Determination of flavonoid content begins
with the determination of operating time (OT). OT determination is done to determine the
right length of time for the sample to react with the reactant to form a stable compound (Beda,
2018). OT of the reaction of quercetin was obtained at minute 26. The maximum wavelength
was measured to determine the wavelength that gave the highest absorption. Measurements
were carried out in the wavelength range of 400-450 nm and showed the maximum
wavelength was in the 414 nm. Determination of flavonoids requires a complexing agent to
increase the absorbance value and become a corrector of the extract solution which is
generally light green-brown. The addition of aluminum chloride complexing agent was
carried out to make a yellow solution color. The addition of acetic acid in the analysis of
flavonoid content was done to form an acidic solution. This would make the C-4 keto and 3 or
5-OH stable to form a complex with AICIs so that there is a wavelength shift towards the
maximum bathochromic color (Pratiwi et al., 2022). The highest total flavonoid content in the
EEPC which amounted to 7.625 £+ 0.000 mg QE/g. while the lowest flavonoid content in the
PEPC was 2.396 £+ 0.036 mg QE/g. This difference is possible due to the flavonoid content in
the ethanol extract of purple cleome leaves which is bound in the form of glycone more than
the form of aglycone (Pandey et al., 2013).

Antioxidant activity test

Antioxidant activity was carried out using the DPPH method. DPPH acts as a free radical
which inhibited by the antioxidants in the extract. Free radical scavenging activity was
expressed by an inhibitory concentration of 50% (IC50). The ability of role of flavonoids as
chain-breaking antioxidants showed in total radical scavenging activity was measured using
DPPH assay (Utami & Damayanti, 2023). The maximum wavelength was measured in the
range of 400-800 nm and the maximum wavelength obtained was 516 nm. The wavelength
measurement aims to obtain the maximum absorption area of DPPH in order to obtain
linearity results on the standard curve in the measurement of antioxidant activity.
Furthermore. the determination of operating time for 0-60 minutes to determine the stable
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measurement time when the sample reacts completely with the reagent. Vitamin C was used
as a comparison because it has a very high antioxidant activity so that it could be used as a
test of the method used is appropriate in the analysis of antioxidant activity.

The antioxidant value of 128.249+0.070 ppm was found in the EEPC which included in the
moderate category. The PEPC has antioxidant activity with an average 1Cso value of
86.513+0.042 ppm which included in the strong category. Research revealed that raw ethanol
extract and its fractions prepared with ethyl acetate of the purple cleome aerial parts
(Chakraborty et al., 2010) and leaves (Prabha et al., 2017) displayed potent antioxidant
activities. Studies have reported that solvent polarity significantly affects antioxidant activity
in plant material (Ghasemzadeh et al., 2015). The results obtained for total flavonoid content
in the EEPC are greater than PEPC, but the antioxidant activity was stronger in PEPC. This
could be influenced by the total flavonoid compounds contained in the PEPC that have an
active role as antioxidants. The EEPC contain many flavonoid compounds that bind to their
glycoside groups (Pandey et al., 2013), this made the antioxidant activity in EEPC lower than
the PEPC because flavonoids that bind to glycoside groups have weak antioxidant activity
compared to their aglycones, it cause they need time or energy to break up first with their
glycosides to be able to react with radicals.

CONCLUSION

Based on the results showed that purple cleome leaves contain flavonoids of flavone type.
substituted flavonol 3-OH. and free flavonol 3-OH in ethanol extracts, while in purified
extracts showed flavone type and free flavonol 3-OH. The highest flavonoid content was
found in the ethanol extract at 7.623+ 0.002 mg QE/g followed by the purified extract at 2.396
+ 0.036 mg QE/g. The ethanol extract had moderate antioxidant activity with IC50 value of
128.249+0.070 ppm while the purified extract had strong antioxidant activity with IC50 value
of 86.513+0.042 ppm.
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